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MANUFACTURING FOR THE SAME 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an active matrix 
type liquid crystal display device which is capable of 
preventing the voltage holding defect of pixel electrode 
sections by suppressing the back gate effect by the 
charge-up of spacers in the upper parts of TFTs and a 
method of manufacturing for the same. 
SOLUTION: Interlayer dielectrics 7 to be formed in the 
upper parts of the TFTs on an active matrix substrate 
consist of a laminated structure composed of a single 
layer of a photosensitive acrylic resin or a silicon nitride 
film and the photosensitive acrylic resin and the TFTs 
are exposed by using a gray tone mask to shield light, to 
transmit contact sections 6 and to semi-transmit other 
segments, by which projecting parts 16a are formed on 

the TFTs. Spacers 10 are moved in a direction where the spacers are parted from the TFTs 
by the slope of the projection parts in bonding counter substrates formed with color filters 12a, 
etc., across the spacers 10 or after bonding the same, by which the influence of the charge-up 
of the spacers are relieved and the off-leak current of the back channel sections is lowered. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The active matrix liquid crystal indicating equipment characterized by forming heights m the 
field which laps with said a part of switching element at least in the active matrix liquid crystal 
indicating equipment which has the 1st substrate which has a switching element, and the 2nd substrate 
which counters said 1st substrate and is made to come to rival through a spacer. 
[Claim 2] Said heights are active matrix liquid crystal displays according to claim 1 characterized by 
including the interlayer insulation film formed on said switching element. 

[Claim 3] Said heights are active matrix liquid crystal displays according to claim 1 characterized by 
including the overcoat layer formed on said 2nd substrate. 

[Claim 4] Said heights are active matrix liquid crystal displays according to claim 1 characterized by 
consisting of heights containing the interlayer insulation film formed on said switching element, and 
heights containing the overcoat layer formed on said 2nd substrate. 

[Claim 5] The active matrix liquid crystal display according to claim 1 to 4 characterized by forming 
said heights so that the level difference of the pars basilaris ossis occipitalis of said heights and a 
crowning may become smaller [ 1 micrometers or more of abbreviation ] than the diameter of said 
spacer. 

[Claim 6] The active matrix liquid crystal display according to claim 1 to 5 with which the ramp of said 
heights is characterized by having covered said whole switching element. 

[Claim 7] Said heights are active matrix liquid crystal displays according to claim 1 to 6 characterized 
by consisting of a photosensitive organic compound insulator. 

[Claim 8] Said heights are active matrix liquid crystal displays according to claim 1 to 6 characterized 
by consisting of a cascade screen of an inorganic insulator layer and a photosensitive organic compound 
insulator. 

[Claim 9] Said switching element is an active matrix liquid crystal display according to claim 1 to 8 
characterized by consisting of a thin film transistor of reverse stagger structure. 
[Claim 10] In the manufacture approach of an active matrix liquid crystal display of having the 1st 
substrate which has a switching element, and the 2nd substrate which counters said 1st substrate and is 
made coming to rival through a spacer Heights are formed in the field which laps with said a part of 
switching element at least. In the case of the lamination of said 1st substrate and said 2nd substrate Or 
the manufacture approach of the active matrix liquid crystal display characterized by moving said spacer 
in the direction separated from said switching element by the inclination of said heights after lamination. 

[Claim 11] The manufacture approach of the active matrix liquid crystal display according to claim 10 
characterized by forming said heights in the interlayer insulation film on said switching element at least. 
[Claim 12] The manufacture approach of the active matrix liquid crystal display according to claim 10 
characterized by forming said heights in the overcoat layer on said 2nd substrate at least. 
[Claim 13] The manufacture approach of the active matrix liquid crystal display according to claim 10 
characterized by forming said heights in the overcoat layer on the interlayer insulation film on said 
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switching element, and said 2nd substrate at least. 

[Claim 14] The manufacture approach of the active matrix liquid crystal display according to claim 11 
or 13 characterized by forming heights and a contact hole by one exposure using the gray tone mask 
which faces forming said heights in said interlayer insulation film, shades said switching element field, 
penetrates the contact section of the source drain electrode formed on this switching element, and the 
pixel electrode formed through said interlayer insulation film, and penetrates other parts with 
predetermined permeability. 

[Claim 15] The manufacture approach of the active matrix liquid crystal display according to claim 10 to 

14 characterized by forming said heights so that the level difference of the pars basilaris ossis occipitalis 
of said heights and a crowning may become smaller [ 1 micrometers or more of abbreviation ] than the 
diameter of said spacer. 

[Claim 16] The manufacture approach of the active matrix liquid crystal display according to claim 10 to 

15 characterized by forming said heights so that the ramp of said heights may cover said whole 
switching element. m . 
[Claim 17] The manufacture approach of the active matrix liquid crystal display according to claim 10 to 

1 6 characterized by forming said heights by the photosensitive organic compound insulator. 

[Claim 18] The manufacture approach of the active matrix liquid crystal display according to claim 10 to 
16 characterized by forming said heights by the cascade screen of an inorganic insulator layer and a 
photosensitive organic compound insulator. 

[Claim 19] Said switching element is the manufacture approach of the active matrix liquid crystal 
display according to claim 10 to 18 characterized by consisting of a thin film transistor of reverse 
stagger structure. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the active matrix liquid crystal indicating 
equipment which can be reduced and its manufacture approach of the off leakage current in a thin film 
transistor (TFTrThin Film Transistor) about the manufacture approach of an active matrix liquid crystal 
indicating equipment. 
[0002] 

[Description of the Prior Art] In recent years, development of the active matrix liquid crystal display 
using TFT as a switching element of a liquid crystal display is furthered. This active matrix liquid 
crystal display The active-matrix substrate and color filter with which gate wiring, drain wiring, TFT, a 
pixel electrode, etc. were formed, Liquid crystal is ****(ed) between the opposite substrates with which 
the black matrix etc. was formed. The direction of orientation of a liquid crystal molecule is controlled 
by the electrical potential difference impressed to inter-electrode [ which was prepared in inter- 
electrode / which was prepared in each of a active-matrix substrate and an opposite substrate /, or a 
active-matrix substrate / two or more ], it is made to rotate or change and the amount of transparency of 
light is controlled by each pixel. 

[0003] Moreover, as TFT, when a semi-conductor layer is formed on a active-matrix substrate, the order 
stagger structure which has arranged the gate electrode to the semi-conductor layer up side, and has 
arranged the source / drain electrode to the down side, and the reverse stagger structure where a gate 
electrode is in the bottom and the source / drain electrode is arranged through a semi-conductor layer at 
the bottom are known, and reverse stagger structure is adopted widely conventionally. Here, the active 
matrix liquid crystal display of the conventional reverse stagger structure is briefly explained with 
reference to drawing 10 . 

[0004] As shown in drawing 10 , the n+a-Si layer in which the conventional active-matrix substrate 
contains comparatively many island-like amorphous silicon layer (it is hereafter described as a-Si layer) 
4a and n mold impurities which gate electrode 2a is formed on a glass substrate 1, and serve as a semi- 
conductor layer of TFT through gate dielectric film 3 on it is prepared. And a part of n+a-Si layer 4b and 
a-Si layer 4a are removed, the channel section is formed, drain electrode 5a and source electrode 5b are 
formed on n+a-Si layer 4b of the both sides, and the interlayer insulation film 7 with which flattening 
etc. carries out a substrate front face is formed on it. Furthermore, the interlayer insulation film 7 on 
source electrode 5b is removed, the contact section 6 is formed, and the pixel electrode 8 which consists 
of transparence electric conduction film, such as ITO (Indium Thin Oxide), is formed in each pixel and 
the contact section 6. 

[0005] On the other hand, color filter 12a of RGB each color and black matrix 12b are formed on a glass 
substrate 1 1, the transparent electrode 14 which consists of ITO through the overcoat layer 13 is formed 
on it at the opposite substrate side, the orientation film 9 is applied to the field where both substrates 
counter, and orientation processing is performed in the predetermined direction. And both substrates 
intervene the spacer 10 which forms a gap, and are stretched, it is poured in, the closure of the liquid 
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crystal-is carried out to the clearance between both substrates, and the active matrix liquid crystal 

display is formed in it. 

[0006] 

[Problem(s) to be Solved by the Invention] Thus, in order to make the gap between a active-matrix 
substrate and an opposite substrate into homogeneity, both substrates are made to rival through the 
spacer 10 of a fixed configuration in an active matrix liquid crystal indicating equipment, but generally, 
a active-matrix substrate is an interlayer insulation film 7, and since flattening is carried out in the 
overcoat layer 13, when an opposite substrate makes both substrates rival, it cannot specify the location 
in which a spacer 10 is arranged. Therefore, when the spacer 10 has been arranged in the TFT upper 
part, there is a problem that off leakage current will occur in the back channel section of TFT by the 
charge up of a spacer 10, and TFT will become a lifting and a poor display about malfunction. 
[0007] Then, in order to control the off leakage current of the back channel section resulting from the 
charge up of a spacer, the method of removing the spacer 10 of the TFT upper part is indicated by JP,63- 
221322,A. The active matrix liquid crystal display concerning this point ** is explained with reference 
to drawing 1 1 . Drawing 1 1 is the sectional view showing typically a part of manufacture approach of a 
active-matrix substrate given [ above-mentioned ] in an official report. 

[0008] Gate electrode 2a which carried out the laminating of Cr and the Mo is formed on a glass 
substrate 1, a-Si layer 4a is arranged through gate dielectric film 3 on it, the source drain electrodes 5a 
and 5b which carried out the laminating of Cr layer and the aluminum layer to n+a-Si layer 4b further 
estrange the active-matrix substrate concerning the above-mentioned conventional example, and it is 
formed. And the interlayer insulation film 7 is formed on TFT, and the light-shielding film 21 which 
consists of Cr which shades further so that an extraneous light may not carry out incidence to a channel 
field is formed on the channel field of TFT. 

[0009] And although homogeneity is made to distribute a spacer 10, the orientation film 9 on TFT will 
be exposed if it exposes after that using the photo mask 20 with which light penetrates only a TFT field 
and it is removed by development while forming the photosensitive orientation film 9 in the upper part 
of an interlayer insulation film 7 as shown in drawing 1 1 (a) In that case, the spacer 10 on TFT is also 
removed by coincidence and a active-matrix substrate as shown in drawing 1 1 (b) is formed. 
[0010] Thus, the OFF leakage current of the back channel section by the charge up of a spacer 10 can be 
controlled, being able to remove only the spacer 10 located in the TFT upper part by removing the 
spacer 10 covered with the orientation film 9 of the TFT upper part, and maintaining the gap between 
substrates, while distributed spreading of a spacer 10 is performed to formation and coincidence of the 
orientation film 9 and exposure and development remove the orientation film 9 of the TFT upper part. 
However, by the above-mentioned approach, the orientation film 9 of the TFT upper part will be 
removed, and the problem of it becoming impossible to control the liquid crystal orientation of a TFT 
part will arise. Moreover, if this part that cannot carry out orientation control is made into the structure 
covered by a light-shielding film etc., decline in a numerical aperture will pose a problem shortly. 
[001 1] Moreover, although control of the off leakage current of the back channel section is not the 
purpose, the approach of controlling the location of a spacer is indicated by JP,2000-258800,A. This 
technique is explained with reference to drawing 12 . As shown in drawing 12 , gate electrode 2a, gate 
dielectric film 3, and a-Si layer 4a are formed on a glass substrate 1, and, as for the technique given 
[ above-mentioned ] in an official report, the source drain electrodes 5a and 5b are formed in the both 
sides of a channel field. Moreover, an interlayer insulation film 7 is formed in the upper layer, and the 
rectangle-like projection 22 is formed near the TFT field on an interlayer insulation film 7. 
[0012] Thus, by forming projection 22 near the TFT field, it can prevent that a spacer 10 moves to a 
light transmission field with vibration or an impact, optical leakage can be decreased, and improvement 
in display quality can be aimed at. However, it cannot prevent that a spacer 10 is arranged in the TFT 
upper part, but will be hard coming to move the spacer 10 on TFT by projection 22 by the above- 
mentioned approach rather. 

[0013] This invention is made in view of the above-mentioned trouble, and the main purpose controls 
the backgate effectiveness by the charge up of the spacer of the TFT upper part, and is to offer the active 
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matrix liquid crystal display which can prevent poor electrical-potential-difference maintenance of the 

pixel polar zone, and its manufacture approach. 

[0014] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention counters 
the 1st substrate which has a switching element, and said 1st substrate, and heights are formed in the 
field which laps with said a part of switching element at least in the active matrix liquid crystal 
indicating equipment which has the 2nd substrate made to come to rival through a spacer. 
[0015] In this invention, said heights can be considered as the configuration containing the interlayer 
insulation film formed on said switching element. 

[0016] Moreover, in this invention, said heights can also be considered as the configuration containing 
the overcoat layer formed on said 2nd substrate. 

[0017] Moreover, in this invention, said heights can also be considered as the configuration which 
consists of heights containing the interlayer insulation film formed on said switching element, and 
heights containing the overcoat layer formed on said 2nd substrate. 

[0018] Moreover, in this invention, it can also consider as the configuration in which said heights are 
formed so that the level difference of the pars basilaris ossis occipitalis of said heights and a crowning 
may become smaller [ 1 micrometers or more of abbreviation ] than the diameter of said spacer. 
[0019] Moreover, in this invention, the ramp of said heights can also consider as the configuration 
which has covered said whole switching element. 

[0020] Moreover, in this invention, said heights can also be considered as the configuration which 
becomes since it consists of a photosensitive organic compound insulator or a cascade screen of an 
inorganic insulator layer and a photosensitive organic compound insulator. 

[0021] Moreover, as for said switching element, in this invention, it is desirable to consist of a thin film 
transistor of reverse stagger structure. 

[0022] In the manufacture approach of an active matrix liquid crystal display of having the 2nd substrate 
which the manufacture approach of this invention counters the 1st substrate which has a switching 
element, and said 1st substrate, and is made coming to rival through a spacer Heights are formed in the 
field which laps with said a part of switching element at least, and it is made to move in the direction 
which separates said spacer from said switching element by the inclination of said heights after the 
lamination in the case of the lamination of said 1st substrate and said 2nd substrate. 
[0023] In this invention, said heights can be considered as the configuration which forms in the 
interlayer insulation film on said switching element at least. 

[0024] Moreover, in this invention, said heights can also be considered as the configuration which forms 
in the overcoat layer on said 2nd substrate at least. 

[0025] Moreover, in this invention, said heights can also be considered as the configuration which forms 
in the overcoat layer on the interlayer insulation film on said switching element, and said 2nd substrate 
at least. 

[0026] Moreover, in this invention, it is desirable to form heights and a contact hole by one exposure 
using the gray tone mask which faces to form said heights in said interlayer insulation film, shades said 
switching element field, penetrates the contact section of the source drain electrode formed on this 
switching element and the pixel electrode formed through said interlayer insulation film, and penetrates 
other parts with predetermined permeability. 

[0027] Thus, by according to the configuration of this invention, forming in convex [ gently-sloping ] 
the overcoat layer formed in the interlayer insulation film or opposite substrate formed in a active-matrix 
substrate so that it may become thick in the field in which a thin film transistor is formed It can be made 
to move so that the spacer sprinkled by the thin film transistor upper part may be separated from a thin 
film transistor, after making it rival in case both substrates are made to rival through a spacer or. The 
OFF leakage current of the back channel section resulting from the charge up of a spacer can be 
reduced. 
[0028] 

[Embodiment of the Invention] The active matrix liquid crystal display concerning this invention In the 
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gestalt of desirable 1 operation, the interlayer insulation film formed in the TFT upper layer of a active- 
matrix substrate By exposing using the gray tone mask which considers as the laminated structure which 
carried out the laminating of the photosensitive acrylic resin on the monolayer of photosensitive acrylic 
resin, or a silicon nitride, shades a TFT field, penetrates the contact section, and half-penetrates other 
partsOn TFT, form in convex [ which has a crowning / gently-sloping ], and a spacer is minded. After 
making it rival in case the opposite substrate with which a color filter, a black matrix, etc. are formed is 
made to rival or By the convex ramp, it is made to move in the direction which separates a spacer from 
TFT, the effect of the charge up of a spacer is eased, and reduction of the off leakage current of the back 
channel section is aimed at. 
[0029] 

[Example] The gestalt of operation of above-mentioned this invention is explained with reference to a 
drawing about the example of this invention that it should explain to a detail further. 
[0030] [Example 1] The active matrix liquid crystal display concerning the 1st example of this invention 
and its manufacture approach are first explained with reference to drawing 1 thru/or drawing 5 . 
Drawing 1 is drawing showing the structure of the active matrix liquid crystal display concerning the 1st 
example, and is a sectional view in the A- A' line of drawing 2 . Drawing 2 is the top view showing the 
structure of the active-matrix substrate concerning the 1st example. Moreover, drawing! and drawing 4 
are the sectional views showing typically a part of manufacture approach of an active matrix liquid 
crystal display, and drawing 5 is the sectional view showing other configurations of this example. 
[003 1] First, with reference to drawing 1 and drawing 2 , the structure of the channel dirty mold active 
matrix liquid crystal display of this example is explained. It is formed in the direction in which a active- 
matrix substrate and the gate wiring 2 and the drain wiring 5 cross at right angles mutually, a thin film 
transistor (TFT) 4 is arranged as a switching element near the intersection of the gate wiring 2 and the 
drain wiring 5, and the source drain electrodes 5a and 5b are connected to the both sides of the back 
channel section of TFT4. And on TFT4 and source drain electrode 5a, and 5b, it is formed so that the 
interlayer insulation film 7 which is the description part of this example may become thick in the TFT4 
upper part. And the interlayer insulation film 7 on source electrode 5b is removed, the contact section 6 
is formed, and the pixel electrode 8 is arranged in the contact section 6 and a pixel field. 
[0032] Moreover, black matrix 12b which shades the light which carries out incidence to color filter 12a 
for performing color display of RGB each color on a glass substrate 11, TFT of a active-matrix 
substrate, and wiring is formed, and the transparent electrode 14 which consists of ITO through the 
overcoat layer 13 is formed on it at the opposite substrate which counters a active-matrix substrate. And 
with the structure of this example, although the orientation film 9 is formed in the opposed face side of 
both substrates and both substrates are stretched through a spacer 10, since the interlayer insulation film 
7 on TFT is formed thickly and heights 16a is prepared, the spacer 10 sprinkled by the TFT upper part 
moves to the field (drawing left) where a gap is large. And liquid crystal is ****(ed) by this gap and a 
liquid crystal display is formed. 

[0033] Next, the manufacture approach of the active matrix liquid crystal display of the above- 
mentioned structure is explained with reference to drawing 3 and drawing 4 . in addition, the thing 
which shows the production process of a single string [ drawing 4 / drawing 3 and ] it is - the 
convenience top part Fig. of a plot - it carries out. First, as shown in drawing jj (a), TFT4 is formed 
using a general process. After using a spatter and specifically depositing Cr in about 200nm thickness on 
a glass substrate 1, pattern NINGU is carried out using a well-known lithography technique and an 
etching technique, and gate electrode 2a is formed. Then, the sequential deposition of a-Si layer 4a and 
n+a-Si layer 4b which become the semi-conductor layer of about 500nm and TFT4 about the gate 
dielectric film 3 which consists of a silicon nitride using a CVD method, for example is carried out by 
thickness (300nm and about 50nm), respectively, pattern NINGU of a-Si layer 4a and the n+a-Si layer 
4b is carried out, and an island-like TFT field is formed. 

[0034] Next, as shown in drawing 3 (b), Cr is deposited in about 150nm thickness using a spatter, a 
resist pattern 15 is formed on it, pattern NINGU of the Cr is carried out using the dry etching method, 
and the drain wiring 5 and the source drain electrodes 5a and 5b are formed. Then, a part of n+a-Si layer 
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4b and a-Si layer 4a are removed, and channel etching is performed so that the channel field across 
which it faced by drain electrode 5a and source electrode 5b may be exposed. This channel etching can 
be performed on etching gas flow rate 500sccm, the gas pressure of 20Pa, and about [ RF power 600W ] 
conditions, it digs deep by Mr. about lOOnm Fukashi from a front face, and etching is ended. 
[0035] And by this example, although a resist pattern 15 is removed and an interlayer insulation film 7 is 
deposited all over a substrate, as shown in drawing 3 (c), the viscosity of an interlayer insulation film 7, 
spreading conditions, and exposure conditions are set up so that the thickness of an interlayer insulation 
film 7 may become large in the TFT upper part. After viscosity specifically applies as an interlayer 
insulation film 7 using the photosensitive acrylic resin which is 5 - 15 Pa-s extent on a rotational 
frequency 1000 - 2000rpm, and the conditions for 10 - 20 seconds, it calcinates at the temperature of 
about 220 degrees C for about 1 hour, and the interlayer insulation film 7 of about 2.5-3.5 micrometers 
of thickness is formed. 

[0036] Then, in that case, although exposed using a GHI line, the gray tone mask 18 with which 
transflective field 17b was formed in the TFT upper part on protection-from-light field 17a and the 
contact section 6 at the field of transparency field 17c and others is used so that heights 16a which has a 
moderate inclination may be formed in a TFT field and a contact hole may be formed in the contact 
section 6 of source electrode 5b. If development is performed after exposing with this gray tone mask 
18, since the TFT field is not exposed, an interlayer insulation film 7 remains as it is, will carry out film 
decrease of other fields some of, and will become thin, and the contact hole where the contact section 6 
reaches source electrode 5b will be formed. Then, if it heat-treats at predetermined temperature, heights 
16a which has a gently- sloping inclination will be formed in the TFT upper part. 
[0037] In addition, if it becomes easy to disconnect the pixel electrode 8 which formation of a contact 
hole will become difficult or will be formed after that if the thickness of an interlayer insulation film 7 is 
too thick and the thickness of an interlayer insulation film 7 is too thin Since it becomes impossible to 
form on TFT heights 16a which has a moderate inclination, It is necessary to adjust suitably the 
spreading thickness of an interlayer insulation film 7, and the level difference of a flat part and heights 
16a, and according to the experiment of an invention-in-this-application person For example, if it sets up 
so that the level difference of heights 16a may become smaller [ 1 micrometers or more of abbreviation ] 
than the diameter of a spacer 10, it will check that a spacer 10 can be moved certainly. Moreover, if it 
forms so that an inclination field may extend to source drain electrode 5a and 5b edge, the effect of the 
charge up of a spacer 10 can be controlled even on satisfactory level. 

[0038] In addition, although heights 16a and a contact hole were formed by one exposure using the gray 
tone mask 18 in the above-mentioned explanation, the approach of irradiating the light of an amount 
small in addition to a TFT field to exposure by the 1st exposure in 2 steps, and irradiating the light of the 
amount which can penetrate a contact hole only in the contact section 6 by the 2nd exposure may be 
used. Moreover, as an interlayer insulation film 7, it is good also as monolayer structure of organic 
interlayer films, such as photosensitive acrylic resin, and good also as a laminated structure of inorganic 
interlayer films, such as a silicon nitride, and an organic interlayer film. 

[0039] Then, as shown in drawing 4 (a), the pixel electrode 8 which consists of transparent electrodes, 
such as ITO,' is formed by about 40nm thickness, and each pixel electrode 8 and source electrode 5b are 
connected in the contact section 6. And the orientation film 9 is applied on it and orientation processing 
is performed in the predetermined direction. 

[0040] On the other hand, on a glass substrate 1 1, the opposite substrate which counters a TFT substrate 
as shown in drawing 4 (b) makes color filter 12a of RGB each color correspond to each pixel, and is 
formed, black matrix 12b is formed in the location corresponding to TFT of a active-matrix substrate, 
and wiring, the transparent electrode 14 which consists of ITO through the overcoat layer 13 is formed 
on it, the orientation film 9 is applied on it, and orientation processing is performed in the predetermined 
direction. 

[0041] And both substrates are made to rival after sprinkling the spacer 10 which consists of a minerals 
particle with a diameter of 4-5 micrometers, for example. Then, by this example, although a spacer 10 
may be arranged at random on a substrate and a spacer 10 may be arranged in the condition of having 
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sprinkled also in the TFT upper part, since heights 16a is formed in the interlayer insulation film 7 of the 
TFT upper part, in case it is the lamination of a substrate, the spacer 10 of the TFT upper part moves 
toward a part with a large gap ( drawing 4 (b) the direction of an arrow head) along the inclination of 
heights 16a. Then, liquid crystal is poured into the gap of both substrates, and the active matrix liquid 
crystal display of this example is completed. 

[0042] Thus, since the spacer 10 sprinkled on TFT by forming so that it may be thick and may become 
convex about the interlayer insulation film 7 of the back channel upper part of TFT4 can be moved in 
the direction which separates from TFT using exposure of the gray tone mask 18 or multiple times 
according to the active matrix liquid crystal display and the manufacture approach of this example, the 
effect of the charge up of a spacer 10 is eased, and it becomes possible to control the OFF leakage 
current of the back channel section. Moreover, it cannot move in the direction in which a spacer 10 
approaches TFT also by the vibration after lamination, and the impact, and degradation of the engine 
performance of a liquid crystal display can be prevented. 

[0043] In addition, although this example explained the liquid crystal display which has the channel 
dirty mold TFT of reverse stagger structure, this invention is not limited to the above-mentioned 
example, and can be applied also to the liquid crystal display of a channel protection mold as shown in 
drawing 5 , and the liquid crystal display which has TFT of order stagger structure. Moreover, in order 
to control the migration direction of a spacer 10, a slot can also be formed in a radial from the crowning 
of heights 16a, and a spacer 10 can be certainly moved towards desired by moving a spacer 10 by 
considering this slot as a guide. 

[0044] The structure and the manufacture approach of an active matrix liquid crystal display concerning 
[an example 2], next the 2nd example of this invention are explained with reference to drawing 2 and 
drawing 6 thru/or drawing 8 . Drawing 6 is the sectional view showing the structure of the active matrix 
liquid crystal indicating equipment concerning the 2nd example, and drawing ? and drawing 8 are the 
process sectional views showing typically a part of manufacture approach of an active matrix liquid 
crystal indicating equipment. In addition, this example is characterized by forming heights in an 
opposite substrate side. 

[0045] First, if the structure of the active matrix liquid crystal indicating equipment of this example is 
explained with reference to drawing 2 and drawing 6 , TFT4 is arranged by the active-matrix substrate 
the gate wiring 2, the drain wiring 5, and near [ its ] the intersection, and the source drain electrodes 5a 
and 5b are connected to it at TFT4. And by this example, although an interlayer insulation film 7 is 
formed on TFT4 and source drain electrode 5 a, and 5b, in order not to form heights in a active-matrix 
substrate, it is considering as the flat configuration. And the interlayer insulation film 7 on source 
electrode 5b is removed, the contact section 6 is formed, and the pixel electrode 8 is arranged in the 
contact section 6 and a pixel field. 

[0046] On the other hand, color filter 12a and black matrix 12b are formed on a glass substrate 11, on it, 
it is formed so that the overcoat layer 13 which is the description part of this example may become thick 
in the part which counters TFT4, and the transparent electrode 14 which consists of ITO is further 
formed in the opposite substrate at the upper layer. And with the structure of this example, although the 
orientation film 9 is formed in the opposed face side of both substrates and both substrates are stretched 
through a spacer 10, since the overcoat layer 13 of the part which counters TFT is formed thickly and 
heights 16b is prepared, the spacer 10 sprinkled by the TFT upper part moves to the field where a gap is 
large. And liquid crystal is ****(ed) by this gap and the liquid crystal display is formed. 
[0047] Next, the manufacture approach of the active matrix liquid crystal display of the above- 
mentioned structure is explained with reference to drawing 7 and drawing 8 . in addition, the thing 
which shows the production process of a single string [ drawing 8 / drawing 7 and ] - it is - the 
convenience top part Fig. of a plot - it carries out. Like the 1st above mentioned example, on a glass 
substrate 1 , use a spatter and Cr is deposited in about 200nm thickness. After that the gate dielectric film 
3 which carries out pattern NINGU, forms gate electrode 2a, and consists of a silicon nitride using a 
CVD method About 500nm, The sequential deposition of a-Si layer 4a and n+ a-Si layer 4b used as the 
semi-conductor layer of TFT4 is carried out by thickness (300nm and about 50nm), respectively, pattern 
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NINGU of a-Si layer 4a and the n+a-Si layer 4b is carried out, and an island-like TFT field is formed 
(refer to drawing 7 (a)). 

[0048] Next, for example, Cr is deposited in about 150nm thickness using a spatter, it carries out pattern 
NINGU, using as a mask the resist pattern 15 formed on it, and the drain wiring 5 and the source drain 
electrodes 5a and 5b are formed. Then, a part of n+a-Si layer 4b and a-Si layer 4a are removed, and 
channel etching is performed (refer to drawing 7 (b)). And after removing a resist pattern 15, depositing 
the interlayer insulation film 7 of the laminated structure of inorganic interlayer films, such as a 
monolayer of organic interlayer films, such as photosensitive acrylic resin, or a silicon nitride, and an 
organic interlayer film all over a substrate and removing the interlayer insulation film 7 of the contact 
section 6, the pixel electrode 8 which consists of transparent electrodes, such as ITO, is formed (refer to 
drawing 7 (c)). 

[0049] On the other hand, as shown in drawing 8 (a), after making color filter 12a of RGB each color 
correspond to each pixel and forming it on a glass substrate 1 1 at an opposite substrate, black matrix 12b 
is formed in the location corresponding to TFT of a active-matrix substrate, and wiring. And although 
the overcoat layer 13 which consists of photosensitive acrylic resin, a photosensitive epoxy resin, etc. is 
formed on it, in this example, it is characterized by forming so that the thickness of the part 
corresponding to TFT of a active-matrix substrate may become thick. 

[0050] Heights 16b is formed in the part which counters TFT by shading the part corresponding to TFT, 
after applying the overcoat layer 13 by predetermined thickness with a spin coat method, and 
specifically performing development and heat-treatment, after exposing with the quantity of light which 
remains to some extent using the photo mask which other parts penetrate, without removing the overcoat 
layer 13 of a transparency field completely. In addition, it is desirable to make it the inclination part of 
heights 16b spread to source drain electrode 5a and 5b edge, and if the gray tone mask in which the 
transflective field was formed between the protection-from-light field and the transparency field is used, 
an inclination part can be formed more correctly. Moreover, if the level difference of the flat part of the 
overcoat layer 13 and heights 16b is set up so that it may become smaller [ 1 micrometers or more of 
abbreviation ] than the diameter of a spacer 1 0, it can move a spacer 10 certainly. 

[0051] Then, as shown in drawing 8 (b), the transparent electrode 14 which consists of ITO through the 
overcoat layer 13 is formed, the orientation film 9 is applied on it, and orientation processing is 
performed in the predetermined direction. 

[0052] and - for example, the spacer 10 which consists of a minerals particle with a diameter of 4-5 
micrometers is sprinkled, and a active-matrix substrate and an opposite substrate are countered - as (the 
opposite substrate of drawing 8 (b) is made into a vertical upside-down, and it is made to rival) - 
Although a spacer 10 may be arranged at random on a substrate and a spacer 10 may be arranged in the 
condition of having sprinkled also in the TFT upper part In this example, since heights 16b is formed in 
the overcoat layer 13 of the TFT upper part, in case it is the lamination of a substrate, the spacer 10 of 
the TFT upper part moves toward a part with a large gap along the inclination of heights 16b, and will 
be in the condition that it is shown in drawing 8 (c). Then, liquid crystal is poured into the gap of both 
substrates, and the active matrix liquid crystal display of this example is completed. 
[0053] Thus, since the spacer 10 sprinkled on TFT by forming so that it may be thick and may become 
convex about the overcoat layer 13 of the part corresponding to TFT of an opposite substrate can be 
moved in the direction which separates from TFT according to the active matrix liquid crystal indicating 
equipment and the manufacture approach of this example, the effect of the charge up of a spacer 10 is 
eased, and it becomes possible to control the OFF leakage current of the back channel section. 
Moreover, it cannot move in the direction in which a spacer 10 approaches TFT also by the vibration 
after lamination, and the impact, and degradation of the engine performance of a liquid crystal display 
can be prevented. 

[0054] In addition, although drawing 6 thru/or drawing 8 explained the liquid crystal display which has 
TFT of a channel dirty mold, it is applicable also like a channel protection mold or the liquid crystal 
display of order stagger structure like the 1st above mentioned example. 

[0055] The structure of the active matrix liquid crystal display concerning [an example 3], next the 3rd 
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example of this -invention is explained with reference to drawing 9 . Drawing 9 is the sectional view 
showing the structure of the active matrix liquid crystal display concerning the 3rd example. In addition, 
this example is characterized by forming heights in the both sides of a active-matrix substrate and an 
opposite substrate. 

[0056] As shown in drawing 9 , the active-matrix substrate of this example Gate electrode 2a which 
consists of Cr on a glass substrate 1 like the 1st above mentioned example, The gate dielectric film 3 
which consists of a silicon nitride, island-like a-Si layer 4a and n+a-Si layer 4b, and the source drain 
electrodes 5a and 5b which consist of Cr are formed, a part of n+a-Si layer 4b and a-Si layer 4a are 
removed, and the channel section is formed. And on it, the interlayer insulation film 7 which has TFT 
convex section 16a is formed. 

[0057] Moreover, color filter 12a and black matrix 12b are formed on a glass substrate 1 1, the overcoat 
layer 13 which has heights 16b is formed in the location which counters on it at heights 16a of an 
interlayer insulation film 7, and the transparent electrode 14 which consists of ITO is formed on it at the 
opposite substrate. And the orientation film 9 is formed in the opposed face side of both substrates, and 
orientation processing is performed. 

[0058] And although both substrates are stretched through a spacer 10, with the structure of this 
example, the interlayer insulation film 7 and the overcoat layer 13 of a TFT part are formed thickly, a 
gap is small and the spacer 10 sprinkled by the TFT upper part has structure which is easy to move to 
the field where a gap is large. Therefore, since a spacer 10 can be certainly moved in the direction which 
separates from TFT, the effect of the charge up of a spacer 10 is eased, and it becomes possible from the 
1st and 2nd above mentioned examples to control the OFF leakage current of the back channel section. 
[0059] In addition, although each above-mentioned example explained the active matrix liquid crystal 
indicating equipment of the structure which forms a color filter in an opposite substrate, this invention is 
not limited to the above-mentioned example, and can be applied also to the CFonTFT structure which 
forms a color filter in a active-matrix substrate side. 
[0060] 

[Effect of the Invention] As explained above, according to the active matrix liquid crystal indicating 
equipment and its manufacture approach of this invention, the effectiveness that the OFF leakage current 
of the back channel section resulting from the charge up of a spacer can be reduced is acquired. 
[0061] After making the reason rival in case it makes both substrates rival through a spacer by forming 
the overcoat layer formed in the interlayer insulation film or opposite substrate formed in a active-matrix 
substrate so that it may become thick in the field in which TFT is formed or, it is because it can be made 
to be able to move so that the spacer sprinkled by the TFT upper part may be separated from TFT and 
the effect of the charge up of a spacer can be eased. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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ft^* -y 9 +■* *)VU<7)* 7 0—7Wm?:\8M~?& Z k 
T'#ft. 
[0028] 

t, T9*r4 7-?bV?xmmcr)TFT±J§l,ZBfiLZtl 

3 ymm±.izmmL<r)T'7 y ;M8flgSr«Ji t?t««« 

ffe^SP^^^^-^ft^'l^— I — >--7^.^2:fflv->-CE3t 
•Tft^ktcio-C. TFTJitcH^SrWrft^i^*^ 
fl^tc^-rftt^-C'fcO. X^— 
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[0029] 

[oo3o] t nsfe^j i ] & *%.w<v& i cr>mmm 

jt^fcowt. 01 J^05£#B3LTf&BJ-t&. 0 

I13S.tA'04ti. T7t-4 7-?bV7xW&il&7F£&B. 
<Ol8a*ffi<0--»S:86*WC^»ffiia'C*»). 0 5 

#fllfe#J^fl!l^ffij££*1-|Jr®0T'&6. 
[003 1] *-*\ BU&tfia2£»BLT* 

(Cii . h!E^2 tKW 5 b #5<< >Kffi3W 

42rHafc#JSS*U y-H»2*VKW >IBtS5<7) 

^ (TFT) 43& S KI£$*U TFT4«A' 7 ;tt*/l' 
Unmmfcli^ V-X- Fl/^(Vli5a, 5b« 
SiVC^i. *l/t, TFT4fttfy— HW>^ 
15a. 5b±Cli, *50tW)#«»4J , "r*i*IBBe 
ttflg 7 #T F T 4 ±»TJP < * & J: o IZB&Z tlX V * 
4. *LT, y-^«B5b±WJilBMfelMI7*«HS*S 

[00323 7?f h 'J^XS«W|6lt 

4W(6]a«(Cti. *7Xl«l l±lCRGB^--fe<50*7 
— *^*tT0fc»W*5— 1 2at7^f -f^ 
V h »J 7 X*«<7)T F TZW^iBlit:A»'t43tt*a3frt 

X-st-a-hmi 3&-fYLX I TOrt>A,3r&i§Bj3fl^ 

le^M 9 ^'istt ^ix. 1 o zst Lxmmm.i3m 
v^toztihtf. *mmmoffi3kX'iiTFT_tcr>mmf& 
mm7tfm<m&ztix{h&i e a.im»^tix\^htz 
sb. TFT±mzWL^tttzx^<— ? i oa^ffyro 
(wxitttfa) iz&m-t&zoizz^x^ 

[0033] #tc. ±Efl§jiOT?7^ y-?Mi?xS 
?g B B B ^^^SwMjt^ffit'o v>T . II 3 &1/0 4 £ #h§ 
Lxmftth. Srfc. H3&t/l24{i:-3i<7)g^IgSr 
^-f iOT'&O. f£0O^±#0L*:&OT-£>&. £ 
f % 13 (a) tcJjcf idle. — mffl&ro-teXS-ffl^ 
TTFT4 5'Mt5. ftffcftlCli:. ^SIU 



fcl. mtti* XA- 7 ^a?:ffl^tCrJ200nmIS 

<0Kff "CltSl t fcflL &*0O »J V JSEifiRtfX -y 

^y^mi^m\^x^^-y~y^Lxy-hmM2a 

mL\£. CVD&SrfflWC^'Jr} 

FT4<7)^#:Jii:^r4a-S iJf4afcn + a-Si 
Jf4bfc£-e*Vffx3 0 0nnu 5 0 n mgJtO^ffT' 
IfifcJtKU a-Si!4aSZ/n + a-Sif4b$r 
^?-y-y?'LX&ttiOTFTmmZBf&.-t&. 

[0034] mz. 03(b) iZTfctXoiz. mm. 

X^y Srffl^T C r £ 1 5 0 n mWg.C0WiMX~Vm 
U ^-coitH^X W^— y\ 5£Jgf£U F^-fx 

>'gaS5S.l^y-X • FWytS5a. 5b^fff 

ttltt* *JUmm i &ft-t& i5tn t a-Si|4 
bSt/a-S i!4a<?)- SB£&* L *A-X>yf- 
yT'SrfH. CKOf-A-^UXyf-y^i. #J;L(f. x-/ 
^-y^'ijX^S3 OOsccm, iSXBLh 20Pa, R 
F ^7- 6 0 0 wmg<50^T-ff 0 i i: ifiX % . ^ffi^ 
<5>1 0 0nmgJKOgil$tT-ffi0j2 : ^'X.yf-y^$r^ 

[003 5] fU. l/y'XHA7->l 5$-^*tt 
03 (c) i:^ti:o(:- TFT±gPT-Jira^»lK7c7) 

ft. S^ft^iS^4. ft^Wlcti. *RlttiHI7j: 
LT. ttJ£0*5~l 5 Pa • sSSc7)!S3feftT^'J^ffi 
fllfSrfflV\ m^iitl 0 0 0-200 Or pm, 10 — 2 
O^cO^ft-C'M^tTtf*. 2 2 CCSSOiSST' 1 

maa^tTK»2. 5-3. 5 M mw&<n>mmmm 

[0036] Zcotk. GHII?:fflV^S^lTa*\ 
-£tf)BL TFT^tcSJS^M^Sr^t-.i.QgEl 6 a*< 
y-XflSI5bc7)r3y^^ h^6^3 
>-^^h^-;U*^«.?il.|><J:d^» TFT±^Cjg3t 
«l«17a. hgB6±£jgj&fltSl 7 c. -eco 

ffc<0«^tc:¥SiS^^ 1 7 bjWBJfcSJlfcTV- 

■7x?i8Jfflv^, z<r>7u—h—y?z.7 1 8T'H 
SMffok. TFT«WMi»fc$*vCH J Sr 
v^»fc:JilSBei61R7tt^4 *»>!). 
««0LT»<«r»). 3>^i?FSC6(iy-xmS5b 

fenmremmztttt . t f t±shc&*; ^>»^« 

®tt-fh 1 6 a jWBjftSfl* . 
[0037]^fc, JBI8MetSBX7 <OKJl 3&*fff 1 . 

M70KJ¥7&Wrri»i:. TFT±.tcMJg^r«^^*^ 
4diS51 6 a^^-r4^t* < T#^r<^:4Jt* , >. «S 



!(6) 002-341375 (P2 0 0 2-34JL8 



tmm 7 wmsttm&x/vimb. 1 6 a t ^sn^ 

fflitf. £MS1 e a^Si^-tl 0£7)E@<J: Ot 
B& 1 m m£lh>h$ < =5r& «k 3 i . ^—9" 1 

0 Sr5tHtC^»§ ■£& £ fc a s T'£ £ £ 4: £iH2 LT i > 
4. flWKWWV-*- KWVtt5a. 5b 

tiMt-cmfixi izffif&th t . 1 oo^ 

ifiX'Zh. 

[0038]^, nmwx'ity^- h-v-?x? 1 

fcfcJBJSLfc**. IBfc£2lllfc:4HtT, 1 [fi]B<7)sS5£-C' 
TFT^i|5J^W^^&^*Oft£^^U 2IUBc7)SS3fe 

mt Lxu. mw&T? y ivmrnmn^mmminm. 

[0039] *<r>\%., 114 ( a ) l,Z9frf& 0 iZ. I TO 
^O^mfi§* i ^ : 5r'S>B^®8?:4 0 nmgj£?>MJ¥ 

-xnM5ht^mth. ZLXZtoliZ. IEft!19 

Lxmfettftizwfatmzifct . 

[004 03 — 7i\ 114 (b) K^-tidfc, TFTI 

«fcHfo-*-**fi*j»K«. #?^ssi i±crgb# 

feiO*7-7 -f 1 2 a£#Biilfc#iE£-£T^f£. 

■fZ>®.WI,Z7'y y7-?hV9X\ 2b£^j£;LT, 
±{^-yN'-3-hJil 3*jtLX I TOj&»4>5Srft»UI 
«fiil4£^jftU -eo±fcffiieiffl|9«r»ffitTBf3eo 
7JI*H=Kfa*!tfI£Sfc"f . 

[00413 -e-LT. «i.arBS4— 5jumioii««« 
IWBLfc«imix^-' *1 0(i» 

0 imw. zti h *> h h tf. *mmm vit t f t±sp 

1 6 acofSi^Cffi-5-C^f> x7°^#^^ (114 
(b) T'Ji^epTJfa) tH*0*»-3T»lH-4. -5-<0fi. ffi 

7hy ?*s& B i^§£aa^j£-f 

[00423 £Oi o *^*6^JOT^f" -f F U 
y7X? 1 8Xl$W&M<r>mytim^XTFT 4W<-v 

■9- 1 0^TFT*^Sili»73[6]tC^l!l$^I.C:i:^-C# 
££46. tl OOf-^-^'T-yT^i^SrfgifO 



T 9-1 0* i TFT(Cj£^<*(6]^Kj-r^C:t 

[ o o 4 3 3 tfc. *n^Jt*tia»x^^fltjt^^^* 
ii 5 i=^-r i 5 -v fri&mmcomgkm^itim^. m 

ZbtfX'Zh. itz, ■ *ri On&WrtjfaZfflW-t 
htztf>lz{h&l 6 aOH«*»4)»atttfc:aiS:®jR-f *c 
dtf0»2r*M Ft LT.X^— 9-1 0$r^»^ 
•fr I. £ t lc i 0 - X^-^r l 0 £ Wilcox [6] t=W35tc» 

[00443 c mm 21 mz, 2 mtm 

wm-xmzn^x. m2Rx/m6n'mms£^Lxm 
^ xmm&mmm.v>m&£7r;-t mmmx-h 0 . n 7 s. 

mmmiz. a^M^mmm^mm- •& £ t sriwsf: -r 

[00453 £t\ 02S.UT16 $r#»SLT , *^fifi0lJ 

U2kY\s4 >m& 5 1 jf-^saiaBSfiFtcT f t 4 jwe 

g^il, T F T 4 iCti , y-X- KHyfI5a, 5 
w-f>®Bi5a. 5b±fc:»4«ia«6ISIK7*«»j«$ix4 

«S 5 b ±0€raffe!*)l 7 ami: ZilX?>?-7h&b 

tf&&zti. 7 hmemmmmmzimmmm 

8im^tvX\^. 

[00463 --ft. ttftWmzXt^ HvXWL 1 1±£ 

-3- FS 1 3 *^*T F T 4 lZttft-r&&-ftX'm< tch X 
olzm&Zti. Wdz^^JzMizli I TOfr£>%c&M B MiS, 

mi4#iWtztiXKh. zlx. mmfccotfifiMmiz 

3S>?^$ixi.* { , *Htt«<^)«JftTliTFTt:«m^ 
^SB^tf0^--yN'-3-FSl 3tfW.<B&ZtiX{h&l 
6 b*>'iS(t^nT lr^4fc«>> TFT±gpiCi5(^P$iX^X 
^—9- 1 0 (i^f y 7^1 V^^(c^ilrri) i: 0 (c^ 

[ 0 0 4 7 3 mz. ±%immcr>T77- ^y-?hv?xm 
HUhmmmcowmjimzn ^x.mi Rx/ms am 
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(i\ X^y ?i££fflWtc r^200n mW%.<7MWX' 

*&3*J8i3£5 0 0 nmgg. TFT4<7)¥«#:Si:^S 
a-Si«4ai:n+a-S i J§4 b b -fix 3 0 
Onm, 5 0nmgJgOHffT1f&«l»U a-Sil 
4aS.l>'n + a-S i MA b LT&tt 
OTFTfUgfc^liW. (07 (a) #B&) . 
[00 48] PUfcf. ^<»^ttifflHtCr* 
1 5 0 nmgKtf>BWCJI*U -5-<0±^j£L£U v 

Fl^W yfHIR5S.t/y-^ ■ KHylI5a. 5b£ 
Jgj£-fl>, n + a-S iJf4b&tXa-S iJf 

4a<0-«*HJ*LT^*^x v f>>^SrlTa (07 
(b) #83) . -?-LT. UxXW-yi 5£I&*L 

**B3MMi8S:»«r* (07 (c)#,^) 
[0049] —2k 08(a) fc^-J; -5 

1 2a£:&Biit£^$itT»j£L£flL T^x-f 7*V 

3£^j£-r&**\ ^mmmxit. r9 ; r< 

[00 5 0] mfotftlZli. *-A-3-Ml 3§rxtf 

> - b mz x o r ffifccommx-mfi l £f&„ tftc 

SS«JSO^--/'N'-r3-hJll 3*^ 

ft. SitiL JiMiSrfi^tCiot, TFTCttrsj 
-$-*IMW=0«l 6b#»jS3*i.4. 3r*5* 6 b 

<^IS£tgP#a s V-X • HM >-tt«i5 a . 5 bSWB*-C 

«t a iz-t h z t l < , m&mt& t m&im 
t^miz^m^mm^m&Ltz^u—h-y^x^im 
v t . «^^$r <fc o iE5itcm-r & .r t & <, 

[0051] <?-«9f&. 08 ( b ) t:^tJ:3l:. 
-3-Ml35:^U 1 TOa»fcfc4i89lirai 4$: 



[ o o 5 2 ] * lt , Mtim&4~~ 5 m memmsm. 

tirHrtt&A**.—* 1 0 tmsLXT?? < 71 V 'J 
fxWfckttftmLtZnfa-fhkolz (08 (b) cr> 

ttfimL*±Tmz£izLxm Y ) wmt 
tzvmx'i*x'<-y- 1 oitmfc±.tz? mcias 

ix s f FT±gBti>x^-^l 0#IEB£ ft 

*SSJtW"Cti. TFT±»<0*-A-3— hJll 
3fcO«l 6btf&tfLZtlX^&t:tb. S«co550^ 
-£tf>|gL tftjjo^- OJidbgfli 6b<r>m® 
l,zmr>X*c J rvTcr>Jz^&4Hzft\friX&W)LX. 0 

8(c) t,z5k-tj:o%imb%h. %<m.. nmmn*' 
* -yTizm&z&xLxjm&mcDTrT h hv 9 

[0053] Z<7)& 0 K, *mW.Mcr)T'7T-< h V 
TFTizidm-t^m^^- ^-a-hJil 3$rH:<. 
^P^iifcx^— 9-1 0 S:TFT*^g|ix?»^ri*]^l!)$ 

«^lj:-5TtX^-^l 0^TFT(Ci£-P'<S-|*] 
[00 54] Srfc. 067 1 jM08T'{i, f-w^/Ux-y 

* { , Hufet^i^ss^Jtn«t. ft^Hsis^ 
nix ? tfm&omgkmjmw.iz t - fc ^ 

[0055] [ ^Sfeflai 3 ] . *f6HB<^» 3 O^SS^J 
v>T» H9t#aaLTKWr*. 09ii. ^30^Jfe^J 

•tmmmx' *mfom&. a^ZTfr-jy* 
v h y 9 xwfchttftmLnj&jhzMfSL-tz, z t &m. 

b?ht>CDX'$>h. 

[00 5 6] 09^-TJ; 0(C, *^Sfef?iJ<7)T^x^ 7" 
vh'J^^iili. MieL^lc7)^Sfe^Ji;|nI«lc, H 
vXWfoXlXZ, CrHW-bti2at, £^»J 

^4 aS.l/n+ a-Si!4bt, C rfrhtc&V—X 
■ FWyfg5a. 5bi*^^$ft. n+a-Si 
S4bS.Lfa-S im4a<r>—m-imi:^ttX^^)l 
mW&LZiiX\^h. ZLX. ^-<7)±tC(i, TFT±tC 

[ 0 0 5 7 ] Mr6]S«tcti. *7^ii 1 1 ±t= 

^7-7-f;U^l 2ai7'77?7h l j;Xl 2bt*« 
JB^^ft, -e<50±tI(iSSS^M7c7)aa51 6alC^ 
-r&GEStcAgBl eb^tfS^-A-n-Ml 3*^' 
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[0058] % LX , X-^.— if 1 0 Srtf- L*Cfffi£tf3£ 
^h^tlhtK *sai«<0«3ST1iTFT»»<0JIia 

* y rii/h* <,tf T±a5tcSFm§n^x^-^ i o 
y ro** v MBttc&tt t^-rv ^flm t to x v * 

«ot> 1iilEL^miSt/m2co^Sfi0iJJ:Ot. x 
^— 9- 1 0 £T F T*»6Jtii**iajfc:Wllfc:»«S *4 
Cl i: # 5 T* £ h fz#> , X^— 1 0<Of +-y'T7 TOl£ 

[oo 59 j ±Mi&mmmxit* ?-y < >^9 * 
&mwz^ vest*) , *»wii±ias«6«ciR 

^ ^ _ 7 4 )V ? £ jgjft-f- & C F o n T F t> 
[0060] 

[ WR<^m ] 12LLSM1 *m*OT 9 r < 

f£ . x ^.-^f - -v - S^T* -y 7°£jg0t" 4^7;f+* 
/Pffl<0* 7 'J - ? 4 i 3&«"CS 4 k v ^ 3» 

[0061] r^f-f^h'j^xift: 
»/fi-r&jiiaiieitRxt4«i6iaHRK:»ifi't4^-^^-=' 
- h m £t f t^^s^s tWsB"^ < <fc a 

^_-9-S:TFT*^«|-ri a CSWS-ti-* £ . 

[01] 1 <*>2SJfcWfc:fli4 7 ?f</?M] 

7 xS&IIStij^S^fijI 5r^-TBIi®0T'* h . 
[02] 1 tf^atWtfliiT ?f</?HJ 

?x*^«^£^-r™a"t'S>& . 

[03] #?|BE<7>lfS 1 <^atWt=«4 T ? 7 s " 4 7~? b V 

wmmx-hh. 
wummx'hh, 

[05] ^mcr>m 1 <OMt&Wz{$t&T ?7-47~?bV 

9 xmm&m^w<7>fticoffim£m-fmx'&h . 

[06] 2 <0Htt«fc:« 47/*f -f/"7HJ 



? XS$ B B B 3Uj^gtf>8tiI 5r^-rBIfffi0T"$> 4 . 

[07] *itmam 2 oiafc«ifc:« &T9-T4 y'~? b y 
9 xmm&^mwvwmiimcv^&m&mzK-tj: 

ummmxhz. 

[08 ] iihWm'g.i (7)mtkm<,z{%&T9"r -i y-7 b y 

g|SrBB0f*>S. 

[09] *iwa<o«i 3 whmwc&s r ? f - 4 ^ b y 

[010] t£3fcc9T?7M y ?xs«eDjfj££^ 
t"0T'$>&, 

[011] Wk<r>T 9 7- 4 b 'J 9 A3M<7Mf&Mlf 
[012] t£*<OT?^-f /vh »J 

■tmx'hh* 

1 #7^1S 

2 y-hffiS 

2 a y-bfl:® 
3 

4 jSllh?^*? 
4a a-Sil 
4b n+ a-S 

4 c ^FvSttS 

5 KW« 

5 a Hl/-{ySi 

5 b y-xti 

6 3^^h» 

7 SH^JK 

8 BStt«i 

9 EftK 

I 0 X^— +>- 

I I #7XfflS 

12 7>f/P^ 

13 *—J*—a-bm 
1 4 SBfl^Si 

15 7*M/^b 
16a, 16b flgP 
17a ig}\M 
1 7 b 

1 7 c SiiMJS 

18 9V—\ — >-?X9 

19 f-v*;PSaffi 

20 7*h-7X7 

2 1 jg^M 
2 2 ^ 
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mi 1 



[02] 
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[B9] 



[HI 0] 



1 ;1T«S« 



10; Vi'-9 





[HI 1] 



[01 2} 



(a ) 




4a:a-S1 



Cb 3 




4b 5b 



\ \ \ 



11;*)'72Stf 




2a:r-h 



(51)Int.Cl. 7 
G09F 
HO 1 L 



9/35 
21/336 
29/786 



F I 

G 0 9 F 9/35 
H 0 1 L 29/78 



6 1 9A 
612Z 
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2H090 


HA07 


HB02X HDOl HD07 




LA02 


LA04 




2H092 


HA01 


HA28 


JA26 KB24 KB25 




NA23 






5C094 


AA22 


BA03 


BA43 CA19 DA15 




EA04 


EA07 


EC03 JAOS 


5F110 


AA06 


BBOl 


CC05 CC07 DD02 




EE04 


EE44 


FF03 FF29 GG02 




GG15 


GG24 


GG44 HK04 HK09 




HK16 


HK21 


HK33 NN03 NN23 




NN27 


NN36 


NN40 NN72 QQ02 



